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(71) We, GKN Screws & Fasteners 
Limited, a British Company of PX), Box 61, 
Heath Street, Smethwick, Warley, in the 
County of Worcester, do hereby declare die 
invention for which we pray that a patent may 
be granted to us and the method by -which 
it is to be performed to be particularly de- 
scribed in and by the following statement : 

This invention relates to stud-and-socket 
fasteners. 

In our Complete Spedfications . Nos. 
1,136,662 and 1,136,897 we have described a 
stud-and-socket fastener made of synthetic 
resinous material and comprising a turnpiece 
having a fastening projection at one end, a 
retaining piece arranged to be snapped into 
position on a first sheet and to receive the 
turnpiece to hofld the latter to the first sheet, 
and.a cam piece arranged to be snapped into 
position on a second sheet, the turnpiece being 
capable of being engaged with the cam piece 
and then turned to hold the first and second 
sheets together. 

This fastener is useful where two sheets 
of comparatively thin sheet metal are to be 
connected together. In some cases, however, 
one of the sheets or members to be connected 
together is comparatively thick and is itself 
made of synthetic resinous material Under 
these circumstances it is possible to dispense 
with at least a separate retaining piece and 
t0 J2 OUDt turn P iece directly in said one 
member, the other sheet or member having a 
cam piece snapped into position therein as de- 
35 scribed in said complete specifications or bring 
formed integrally wkh the sheet 

The object of one aspect of the invention 
« to provide a turnpiece which may be used 
m the situation described above. 

According to this aspect of the invention we 
provide a turnpiece made of synthetic resinous 
lateral for a stud-and-socket fastener and 
comprising a shank, a head at one end of the 
shank and a fastening projection extending 
outwardly from the shank adjacent the other 
end thereof, at least part <rf the shank between 
the head and the fastening projection having 
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a cross-section which is generally rectangular 
and presenting a pair of diagonally opposed 
sharp corners and a pair of diagonally opposed 
rounded corners. Normally the cross-sectional 
shape of said shank part will be substantially 
stpiare. 

If the turnpiece is mounted in a slot in said 
one member and which has a width winch is 
greater tiian die maximum perpendicular dis- 
mce fcetween opposite sides of said part but 
less than die diagonal distance between said 

Sf!^^ Ae ^Piece can be 

turned through 90° to move each sharp corner 
tram being m contact with one side of the 
slot to being in contact wkh die other side 

£5* slot «■* not ^'"g Prevented 

by the rounded comers which slid! relative to 
S^lf"^ F «*er turning movement is 
prercnted however, due to die width dinen- 
*f s«ot and the woss-secdohal shape 
or sad shank part i.e. the engagement of die 
sharp corners wrrh the sides of the slot The 
movement of the turnpiece is thus limited to 
90 -which is what is desired for its emaiie- 

£ e SL^J Piece of <fte f astenerifSn 
be described below. 

JSSt}?* may a *m skirt or flange 

adapted to act as spring means when the tvSL 

S^LZ?- "f^ "F be desc *ed the skirt 
or flange « deformed as the turnpiece is en- 
teredmto die om piece and fora th? W 

iT™ 1 . m !° a deteDt in ihe cam piece 
^tbe promotion js in alignment with said 

JiHZ my ** i* 07 "*** wi* a pair of 
dtametacally opposed fags which project 
the start paraflei to the shank and towards the 
f^emng projection Tliese lugs may be ar- 
™ged to co-act with abutments on the first 
^t^stmfeuting movement of the 

According to a second aspect of the inven- 
tion we provide the combination of a turnpiece 
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for a stud-and-socket fastener, for holding to- 
gether first and second apertured members in 
farc-to-face relation, and a first such member, 
the turnpiece and the first member both being 

5 made of synthetic resinous material, die turn- 
piece comprising a shank, a head at one end 
of the shank and a fastening projection extend- 
ing outwardly from the shank adjacent the 
other end .thereof, at least part of the shank 

10 between the head and the fastening projection 
having a cross-section which is generally rec- 
tangular and presents a pair of diagonally op- 
posed sharp comers and a pair of diagonally 
opposed rounded corners, said first member 

15 barring a slot therein , wkh a pair of parallel, 
straight sides spaced apart by a distance 
greater than the maximum perpendicular dis- 
tance between opposite sides of said shank part 
of generally rectangular cross-section but less 

20 than the distance between said diagonally op- 
posed sharp corners. 

This combination has the advantage set 
forth above that rotation of the turnpiece is 
limited to 90° by virtue of the sharp corners 

25 coming into engagement with the sides of the 
slot at each end of the permitted 90° move- 
ment 

Preferably said part is of generally square 
cross-section and the fit between said parallel 

30 sides of the slot and the sides of said shank 
part is such that the turnpiece is releasably 
held in either of its two extreme positions by 
engagement of the flat sides of said shank part 
with said sides of the slot. 

35 Hie turnpiece may be maintained in the slot 
by being sprung into the slot. Thus the other 
end of 'die turnpiece, i.e. the end remote from 
the head, may be. of such size as to deform 
the portion of the first member surrounding 

40 the slot as said end passes through die slot, 
the member springing back the slot to its orig- 
inal size after the end has passed through. The 
head of the turnpiece will be of greater dimen- 
sions than the slot so that the turnpiece will 

45 be held in the slot by virtue of the head and 
the enlarged other end of the turnpiece. 

Alternatively, said other end of the shank 
may pass with clearance through the slot and 
the shank is provided with a shoulder which 

50 receives a dip so that the clip is on the oppo- 
site side of the first member foom the head 
and thus prevents die turnpiece faffing out of 
the slot. 

The combination may also include a cam 
55 piece of synthetic resinous material arranged 
to be snapped into position in an aperture in 
the second member. 

The cam piece may consist of a single piece 
of resilient synthetic resinous material which 
60 presents a flange having a hole therein which 
has the central portion dimensioned to give 
passage to said shank and a lateral portion 
dimensioned to give passage to said fastening 
projection, a slotted member projecting from 
65 the flange and providing a split bushing with 



the bore of said bushing in alignment with said 
central portion and the slot in the dotted 
member in alignment with said lateral portion, 
a groove in the outer surface of the bashing 
between the flange and the end of die bushing 70 
remote therefrom, the parts of the bushing be- 
ing capable of being sprung towards one an- 
other so that its end portion can be sprung 
through the aperture in the second member, 
and a cam surface on the end of said bushing 75 
remote from the flange and inclined to the 
longitudinal axis of the shank to engage the 
fastening projection after the latter has en- 
tered the slot in said member and the turnpiece 
has been subsequently turned. Preferably the 80 
end of the bushing has a detent adjacent to 
the cam surface to receive the fastening projec- 
tion to releasably hold the latter at right angles 
to the slot in said bushing. 

Alternatively, the second member may be 85 
formed with a slot and adjacent cam surface 
which latter can be engaged by the fastening 
projection after it has passed through the dot 
in the second member. 

The invention will how be described in de- 90 
tail by way of example with reference to the 
accompanying drawings in which: — 

•FIGURE 1 is an exploded perspective view 
of a combination embodying the invention; 

•FIGURE 2 is a cross-section through the 95 
combination of Figure i in assembled condi- 
tion; 

•FIGURE 3 is a section through the tarn- 
piece of the ccmMnation of Figures 1 and 2 
showing the relation of the turnpiece to the 100 
dot in the first member in one extreme posi- 
tion of the turnpiece; and 

FIGURE 4 is a section similar to Figure 
3 showing said relation in the other extreme 
position of the turnpiece. 105 

Referring &st to Figures II and 2, the com- 
bination includes a turnpiece indicated gener- 
ally at nO and moulded from a single piece 
of resilient synthetic resinous material such as 
that known by the Registered Trade Mark 110 
"DELRIN" 100. 

The turnpiece comprises a head 11, a shank 
il<2 and a pair of diametrically opposed fasten- 
ing projections 13. The head is formed with 
a pair of diametrically opposed ribs 14 which 115 
provide a handle for turning the turnpiece. A 
thin skirt or flange 15 projects from the shank 
fust below the ribs 14 and is provided on its 
undersurface with a pair of diametrically op- 
posed !ugs 16. 120 

The portion 17 of the shank below 
the flange 15 has the cross-section shown in 
Figures 3 and 4. The cross-section is generally 
square and has diagonally opposed sharp 
corners 118 and 19 and diagonally opposed 125 
rounded corners 20 and 21. Between the 
corners the cross-section presents pans of 
straight, parallel, skies 22 and 23 respectively. 

•Below the shank portion 17 is a circumfer- 
ential groove 24 which surrounds a portion of 130 
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the shank of circular cross-section and which 
provides a shoulder 25. The end portion 26 
of the shank remote from the head 11 is of 
generally conical shape with a rounded end. 

5 As wffl be described below, the tumpiece 
is arranged to be engaged in a slot in a first 
. member to be connected by the tumpiece to 
a second member, the slot having opposed 
straight skies which are parallel. *Hie slot is 

10 indicated in Figures 3 and 4 at <27 and has 
opposed, straight, parallel sides 28 and 29. 

The width of die slot, i.e. the perpendicular 
distance between the sides 28 and 29 is slightly 
greater than the perpendicular distance be- 

15 tween the opposed sides '22 or the opposed 
sides 23. The width of the slot is, however, 
Jess than the distance between the sharp 
corners 18 and 19. When the tumpiece is 
in the position shown in Figure 3, the turn- 

20 piece cannot be turned in an anti-clockwise 
direction because of the engagement of the 
comers 1« and H9 with the sides 28 and 29 
respectively. Hie tumpiece can, however, be 
turned in a clockwise direction to move the 

25 sharp corners 18 and 19 away from the sides 
28 and 29 respectively so that die tumpiece 
, wfll move to the position shown in Figure 4, 
this movement being . permitted because the 
rounded^ comers 20 and 21 wffl sKde relative 

30 to the sides 28 and 29 respectively. When the 
tumpiece is in the position shown in Figure 
4, further clockwise movement is prevented 
since the sharp comers 18 and 19 will engage 
the sides 29 and 28 respectively. However, an- 

35 u^clocfcwise movement back to the position of 
Figure 3 is permitted by moving the comer 
18 way from ihe side 29 to the side 28 and 
moving the corner 19 away from the side 28 
to the side 29. The tumpiece k (thus limited 

4U to a range of movement of 90° but may move 
longitudinally of the dot 27 which is of impor- 
tance; as wffl be described below. 

Figures 1 and 2 show the combination of 
the invention applied to die mounting of a 

45 grille to a body , member, e.g. the front body 
shell of a tractor. 

The grille comprises a first member or grille 
frame 30 which is made of synthetic resinous 
• . material and a perforated sheet 31. Hie grille 
frame 30 has openings (not shown) which are 
covered by the perforated sheet 31. The second 
member or sheet of the combinations is indi- 
cated at 32 and forms part of the body shell 
of a tractor. It is desired to be able reJeasably 

55 to connect the first member 30 and the perfor- 
ated sheet 31 to the second sheet or shell 
member 32. 

Tte sl ot 27 is provided in the first member 
30. The tumpiece has its shank mounted in 

60 the slot with the portion il 7 received therein. 
The first member 30 is provided with a recess 
33 on ks one side, i.e. the front, the recess 
bong generally co-axial with the slot and the 
slot opening into the recess. The recess is 

65 generally circular but is formed with two 



quadrant-shaped abutments 34 at diametrically 
°PPosed positions. Hie abutments provide 
shoulders 35 and 36, the shoulders 35 extend- 
ing generally perpendicular to the length of 
the slot 27 and the shoulders 36 70 
extending generally parallel to the length 
of the slot but offset on opposite sides of die 
centre Hne thereof. As wrUbe seen from Figure 
2 the lugs 16 are received in the recess 33 
and can come into engagement with the 75 
shoulders 35 and 36 as will hereinafter be de- 
scribed. Hie flange or skirt 15 is of sufficient 
diameter to overlap the edges of die recess 
33 and engage the front surface of the first 
member 30. 80 

Tie second sheet 32 is provided with a 
larger circular aperture 37 and a smaller apex- 
tee 3»8. The apertures 37 and 38 receive a 
cam piece generally indicated at 39. For a full 
descpption of the cam piece 39 reference should 85 
be had to said complete specifications men- 
tioned above. Briefly the cam piece comprises 
a flange 40 which has a central hole 41 which 
has the central circular portion 42 and two 
lateral portions, one of which is indicated at 90 
43, the lateral portions being diametrically op- 
posed. Hie central portion 42 is dimensioned 
to give passage to the end portion 26 of the 
shank and the lateral portions 43 are dimen- 
sioned to give passage to die fastening projec- 95 
tions 13. Hie cam piece also comprises a slot- 
ted member 44 comprising two parts 45 sepa- 
rated by a slot which is in alignment with the 
portions 43, each part 45 being provided with 
two surfaces 46 which are separated by a part- 100 
cylindrical detent 47. The slotted member 44 
comprises a split bushing, die bore of the bush- 
ing being indicated at 48 and being in align- 
ment with the central portion 42 of the hole 
411. Each part 45 is aisoprovided with a groove 105 
49 m its outer surface between ihe flange 40 
and a bevelled lip 50. Hie flange is provided 
wtthahig51. 

The cam piece 39 is snapped into position 
on the second member or shell 32. Tims the 110 
slotted member 44 has the parts thereof 
pushed together and inserted into the aperture 
37. At die same time the lug 51 is positioned 
opposite to the aperture 38. The dotted 
member 44 is then pushed through die aper- 115 
ture 37 until the edge of the sheet 32 around 
the aperture 37 engages in the grooves 49. The 
lug 51 also enters the aperture 3« thus pre- 
venting the cam piece from turning relative 
to the sheet 32. ^ 

The operation of the fastener is as follows. 
The first member or grille frame 30 is assem- 
bled to the perforated sheet' 31. The grille 
frame 30 wffl normally contain a number of 
slots such as 27 and each slot will receive a 125 
tumpiece such as 10. The shank of the turn- 
piece will be placed in its slot so that die pro- 
jections 16 are received in the recess 33 into 
which the slot opdns, the projections 16 being 
between the arcuate abutments 34. The shank 130 
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12 of each turnpiece is famished with a circlip 
52 which is received in the groove OA to retain 
the perforated sheet 31 against the grille frame 
30 and also to prevent die turnpiece falling 

5 out of the slot 27 when the grille frame 30 
and sheet 31 are removed from the shell or 
second piece 312. 

Each turnpiece is pushed through its slot 
27 with the fastening projections 13 in the po- 

10 sitions shown in Figures 1 and 4 and is then 
turned through 90° to the position shown in 
Figure 3 so that the projections 13 extend 
perpendicular to the length of the slot 27. The 
turnpiece is releasably held in this position as 

15 described below due to the relative dimensions 
of the portion 17 of the shank and the slot 
27. 

The griHe comprising the frame 30 and 
sheet 31 can now be offered up to the shell 

20 32 and the projections 13 of each turnpiece 
will be properly positioned to pass through the 
lateral portions 43 of the dot 41 in an associat- 
ed cam piece 39 on the shell 32. The turnpiece 
may then be turned through 90° to the posi- 

25 tion shown in Figure 3 and the fastening pro- 
jections 13 will ride over the cam surfaces 46 
and will foe engaged in the detents 47. 

In this, the locked, position of the turnpiece, 
the projections 16 wffl engage the shoulders 

30 36 of die abutments 34. It will be noted, how- 
ever, that the turnpiece will be free to slide 
longtiudinaHy of the slot 27 to take xxp any 
misalignment between the grille and the cam 
piece in the shell 3f2. Tie prohibition on 

35 further turning of die turnpiece in a clockwise 
direction, in Figures 3 and 4, due to the en- 
gagement of the sharp corners 118 and 19 with 
the sides 29 and 28 respectively of the slot 
27 is reinforced by the engagement of the 
. 40 projections 16 with the shoulder 36. 

The turnpiece can, however, be turned in 
an anti-clockwise direction from the locked po- 
sition shown in Figure 4 and when in its un- 
locked position as shown in Figure 3, the pro- 

45 jections 16 can engage with the shoulders 35. 
The spacing between the shoulders 35 consid- 
ered in the direction parallel to die length of 
the slot 27 is such as to permit some endwise 
float of the turnpiece in the slot 27 when the 

50 turnpiece is in its unlocked position (Figure 
4) so as to assist in allowing for any misalign- 
ment between the grille and the shell. 

As the fastening projections 13 ride up the 
cam surfaces 46, the flange 15 on the turnpiece 

55 is deformed and acts as a spring tending to 
urge die fastening projections 13 into the de- 
tents 47. 

It will be seen that the invention provides 
a turnpiece for a stud-and-socket fastener 
60 which may be (mounted in a first member such 
as a grille frame 30 and which is prevented 
from having more than 90° rotation due to 
the co-action between the portion '17 of the 
spindle and the dot 27, such prevention being 



reinforced by the engagement of the projec- 65 
tions 16 with the shoulders 35 and! 36. 

In the embodiment described, die clearance 
between the portion 17 of the shank and the 
sides 28, 29 and ends of the slot 27 is such 
that if it were not for the oircBp 5i2 the turn- 70 
piece could fall out of the slot 27 when the 
fastening projections (13 are in the positions 
shown in (Figure 4. This clearance is* however, 
such as releasably to hold the turnpiece in the - 
positions shown in iFigures 3 and 4 so far as 75 
rotation is concerned. This is because, as the 
turnpiece is turned between the positions 
shown in Figures 3 and 4, the distance between 
the rounded corners 20 and 2H is such that 
said! comers force apart die sides 28 and 29 80 
of the slot 27 when the diagonal between die 
corners 20 and 21 is perpendicular to the 
length of dm slot 

In a further embodiment of the invention, 
not shown, the end portion 26 of the shank 85 
(12 of the turnpiece is made of greater cross- 
sections! size than the portion 17 and die dot 
27 is so dimensioned that the end portion 26 
can be pushed dmmgh the slot by deforming 
and widening the slot which would then spring 90 
back to its original size when the end had 
passed through the slot Hie turnpiece would 
therefore be a snap fit in the slot and would 
thus be prevented from faffing out of the slot 
when the fastening projections 13 are in the 95 
position shown in [Figure 4. 

In another modification, not shown, the cam 
piece can be f onned integrally with the second 
member or shell 32, the shell being formed 
with a dot and adjacent cam surfaces which 100 
can be engaged by the fastening projections 
after the latter have passed through die slot 
in the second member. 

The portion 17 of the turnpiece 
shank is preferably generally square 105 
but it may be rectangular with one 
pair of sides larger than the other pair 
of sides. In such a case the parallel sides of 
the slot 27 must be spaced apart by a distance 
greater than the maximum perpendicular dis- 110 
tance between the sides of tthe slot but less 
than the distance between the diagonally op- 
posed sharp corners. 

WHAT WE CLAIM IS:— 

d. A turnpiece made of synthetic resinous 115 
material for a stud-and-socket fastener and 
comprising a shank, a head at one end of the 
shank and a fastening projection extending 
outwardly from die shank adjacent the other 
end thereof, at least part of the shank between 120 
die head and the fastening projection halving 
a cross-section which is generally rectangular 
and presenting a pair of diagonally opposed 
sharp comers and a pair of diagonally opposed 
rounded corners. 125 

2. A turnpiece according to Claim 1 wherein 
the cross-sectional shape of said shank part is 
generally square. 
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3. A turnpiece according to Claim 1 or 
Clam 2 wherein the head includes a thin skirt 
or flange adapted to act as spring means when 
the turnpiece is in use. 
5 4. A tumpiece according to Claim 3 'wherein 
the skirt is provided with a pair of diametri- 
cally opposed tags which project from the skirt 
parallel to the shank and towards the fastening 
projection. 

!9 5. A tunipiece according to any one of the 
preceding claims made from a single piece of 
synthetic resinous material. 

6. The combination of a turnpiece for a 
stud-and-socket fastener, for holding together 

° fast and second apertured members in face- 
to-face relation, and a first such member, the 
turnpiece and the first member bom being 
made of synthetic resinous material, the turn- 
piece comprising a shank, a head at one end 

20 of the shank and a fastening projection extend- 
ing outwardly from die shank adjacent the 
other end thereof, at least part of the shank 
between the head and the (fastening projection 
nairang a cross-section which is generally rec- 

25 angular and presenting a pair of diagonally 
opposed sharp corners and a pair of diagonally 
opposed rounded corners, said first member 
having a slot therein with a pair of paraHel, 
straight sides spaced apart by a distance 

30 greater than the maximum perpendicular dis- 
tance between opposite sides of said shank part 
of generally rectangular cross-section but less 
wan tire distance between said diagonally op- 
posed sharp corners. 

35 J!' ? he 5 :ombinatio11 according to Claim 6 
wherem said part is of generally square cross- 
section and the fk between said parallel sides 
of the slot and the sides of said shank part 
ln f n 2* *« *e turnpiece is releasahly held 
40 m either of its two extreme positions by en- 
Pganent of the flat sides of said shank part 
with said sides of the slot 

«,1^V ombination according to Claim 6 

ak I SI^ * e to™?** is maintained 
45 in tiie dot by being sprung into the slot 

9. Tie combination according to Claim 8 
wherem the other end of the tornpiece is of 
^aze as to deform the portion of the first 

„ surrounding the slot as said end passes 

50 Arough the slot, the member springing back 

!^^^ 

10. Tlbe combinatioa according to Claim 6 or 
Claim 7 wherein the other end of the shank 

55 TTl^ d ^ mct slot and 

the shank is provided with a shoulder which 
receives a dip so that the clip is on the opposite 
side of the first member from the headand 



thus prevents the turnpiece falling out of the 
dot. fi0 

111. The combination according to any <rf 
Gains 6 to 9 induding a cam piece of syn- 
thetic resinous material arranged to be snapped 
into position in an aperture in the second 
member. $5 

12. The combination according to <3aim '11 
wherem the cam piece consists of a single piece 
of resilient synthetic resinous material which 
presents a flange having a hole therein which 

has the central portion dimensioned to give 70 
passage to said shank and a lateral portion di- 
mensioned to give passage to said fastening pro- 
jection, a slotted member projecting from the 
flange and providing a split bushing with the 
bore of said bushing in alignment with said 75 
central portion and die dot in the slotted 
member in abgnment with said lateral portion, 
a groove in the outer surface of the bushing 
between the flange and die end of the bushin* 
femtrte therefrom, the parts of die bushing be- 80 
*ng capable of being sprung towards one an- 
other so that ks end portion can be sprung 
ttarogh the aperture in the second member, 
and a cam surface on the end of said bushing 
remote from the flange and inclined to the 85 
Kroptudtnal axis of the shank to engage the 
fastening projection after the latter has entered 
the slot in said member and die turnpiece has 
been subsequently turned. 

13. Hie combination according to Claim 12 90 
wherem the end of the bushing has a detent 
adjacent to the cam surface to receive the fas- 
tening projection to reieasably hold the latter 

^ T^ 65 t0 ^ e slot m said bushing. 

tM. The combination according to any one 95 
of Claims 6 to 10 wherein the second member 
is formed with a slot and adjacent cam surface 
whidi latter can be engaged by the fastening 
projection after it has passed through the slot 
in the second member. , ^ 

(15. A turnpiece for a stud-and-socket fas- 
tener substantially as hereinbefore described 
wath reference to and as shown in the accom- 
panying drawings. 

16. The combination of a turnpiece accord- infl 
mg to Claim 15 wkh a first member to be 
connected by the tumpiece to a second 
member substantially as hereinbefore described 
with reference to and as shown in the accom- 
panying drawings. 110 

17. The combination of a stud-and-socket 
fastener and first and second members sub- 
stantially as hereinbefore described with refer- 
ence^ and as shown in die accompanying 

rfra-xnnfrc 1 J ^ ^ 
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